REMARKS 



Entry of the foregoing amendments and favorable 
consideration of the subject application is respectfully 
requested in view of the following comments. 

Claims 1-14 are pending on the subject application. Claims 
4-14 have been cancelled as drawn to a non-elected invention and 
new claims 15-17 have been added. Accordingly, claims 1-3 and 
15-17 are herewith presented for consideration. 

New claims 15-17 present the limitations of prior claims 4-7 
in the context of the method of claim 1 producing the foam-molded 
article having the particular characteristics. 

The abstract has been objected to by the examiner as too 
long. Accordingly, Applicants herewith submit a new abstract in 
accordance with MPEP §608.01 (b) and respectfully request its 
entry in place of the original abstract. 

Applicants respectfully submit that no new matter has been 
added by the foregoing amendments and that they are properly 
enterable at this time. 

Claims 1-3 stand rejected under 35 USC §103 (a) as 
unpatentable over WO 98/53986, Andersson, et al., in view fo U.S. 
6,376,059, Anderson, et al. 

The examiner contends that WO 98/53986, hereafter '986, 
discloses or suggests the basic claimed method for manufacturing 
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a foam-molded article by molding between molds a parison or hose 
with a foam layer formed by extruding an expandable molten resin 
composition, obtained by melt-kneading a polyethylene resin and a 
foaming agent, to an area of low pressure from a die, wherein the 
resin comprises 40-85 wt% polyethylene with a density that is 
more than 0.94 g/cm^ and not more than 0.97 g/cm^ and 15-60% of 
another polyethylene with a density of 0.89 g/cm^ to 0.94 g/cm\ 
The examiner contends . that this polyethylene resin blend of the 
'986 reference inherently possesses the melt flow rate and melt 
tension within the ranges of claim 1. Furthermore, the examiner 
contends that, since '986 specifies the use of a foaming agent of 
an amount which is 0.5-2.5 wt% of the total weight of the 
extrusion mixture, the resultant foam density falls within the 
range of claim 1. The ^986 reference is noted as teaching the 
use of a chemical blowing agent which releases carbon dioxide 
upon decomposition, but also in a method of extruding a 
polyethylene which may be used in a blow molding process. 

U.S. Patent 6,376,059, hereafter ^059, is cited as 
suggesting the use of a physical foaming agent, for example at 
column 2, lines 60-67. The examiner contends that it would have 
been obvious to one of ordinary skill in the art to substitute 
the physical foaming as taught in '059 for the chemical foaming 
agent in the process of ^986 since ^059 teaches that physical 
blowing agents are often less expensive and more efficient and 
reliable . 
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The '059 reference is also cited as teaching the use of 
carbon dioxide, as in claim 2, while the '986 reference is also 
cited as teaching the forming of a multi-layer structure having 
the foam layer sandwiched between layers as in claim 3. 

In response to the examiner's rejections. Applicants 
respectfully submit that the cited references are insufficient to 
support the examiner's contention that one of ordinary skill in 
the art, considering the teachings of the references, would 
arrive at the present invention as it is currently claimed. 

With respect to the '986 reference, it is not possible to 
obtain the claimed range of apparent density, i.e. an apparent 
density of less than about 0.3 g/cm\ using the decomposition- 
type blowing agent of the reference in the method of the present 
invention. 

When a decomposition-type blowing agent decomposes in an 
extruder it forms not only the blowing gas such as carbon 
dioxide, but also decomposition residues which coexist in the 
foamable melt resin along with a portion of the blowing agent 
which has not yet decomposed. When the foamable melt resin with 
these residues and non-decomposed blowing agent is subsequently 
extruded through a die into a low pressure atmosphere to form a 
foam, the decomposition residues and un-decomposed decomposition 
blowing agent operate as a material of cell nucleation. 

The number of cells obtained in a foam using a chemical 
decomposition-type blowing agent is greater than the number of 
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cells of a general resin foam obtained using a physical blowing 
agent. In addition, the size of the cells is smaller with the 
chemical decomposition-type blowing agent. The number and size 
of the cells in the foam contribute to the apparent density of 
the foam and, by increasing the amount of chemical decomposition- 
type blowing agent, it is possible to produce an apparent density 
of about 0.5 g/cm^. However, when the amount of chemical 
decomposition-type blowing agent is increased for the purpose of 
decreasing the apparent density of the resulting foam, a great 
multiplicity of small cells are formed due to the cell nucleation 
resulting from un-decomposed blowing agent. In addition the 
resin walls defining such cells are very thin such that they 
cannot withstand the power of expansion generated by the 
separation of the blowing agent gas from the resin with the 
result that the cell walls break. As a consequence, it is not 
possible to obtain an apparent foam density of less than 0.3 

Applicants herewith submit a copy of pages 118-121 of the 
PLASTIC FOAM HANDBOOK, published February 28, 1973, by Nikkan 
Kogyo Shinbunsha together with a partial English translation 
thereof for Item 3.3.2(A) across pages 119 and 120, which 
discusses decomposition-type foaming agents and notes that 
"extensive foaming is not possible even if a large amount of 
foaming agent is mixed in". In addition it is noted that "adding 
a large amount of foaming agent causes irregularities in the 
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surface, and a foam with a satisfactory appearance cannot be 
obtained". This condition is due to the rupturing of the cells 
of the foam due to the thin walls thereof. 

Thus, in the absence of a specific teaching in the reference 
to an apparent foam density of less than 0.3 g/cm^ as presently 
claimed, it would not be expected to obtain such a low apparent 
density using chemical decomposition-type blowing agents. 
Accordingly, the examiner' s reliance on the reference to find 
such an apparent foam density obvious is, respectfully, 
misplaced. 

With regard to the examiner' s position that the polyethylene 
resin blend of '986 "inherently possesses a melt flow rate and 
melt tension within the ranges of claim 1", it is respectfully 
noted that the examiner has provided no support for this 
position. Indeed, there is no mention in the reference of a melt 
tension for the resin blend of the reference. Rather the 
reference cites a "melt index" for the LDPE and HOPE components 
separately. 

Considering claim 1 of the present invention. Applicants 
respectfully point out that the claim recites an element that the 
LDPE should have a melt tension of not less than 2 cN. Not only 
does the reference fail to teach or suggest a specific melt 
tension for the resin blend, but there is no disclosure or 
suggestion of a melt tension value for the LDPE component of the 
reference. As such, it would not be possible to know the melt 
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tension of the either the LDPE component or the resin blend of 
the reference without undertaking an analysis. Such a value 
cannot be deemed inherent without additional knowledge of the 
particular identities of the HOPE and LDPE components. 

In view of the foregoing, Applicants respectfully submit 
that there is insufficient teaching in the '986 reference to 
support the examiner's rejection of the present claims over this 
reference. 

Turning to the '059 reference, the examiner contends that, 
since this reference teaches the use of physical blowing agents, 
it would be obvious to substitute such a physical blowing agent 
in the process of the '986 reference on the ground that physical 
blowing agents are less expensive, more efficient and more 
reliable as alleged by the '059 reference. 

Applicants respectfully submit that the '986 reference is 
specific to a chemical decomposition type blowing agent and does 
not provide any suggestion that a physical blowing agent could 
also be used. Simply because the '059 reference mentions that 
physical blowing agents are cheaper, more efficient and more 
reliable, does not make it obvious to use such blowing agents in 
a process that is wholly and completely specific to chemical 
decomposition-type agents. It would require a degree of 
experimentation beyond what would be considered obvious to modify 
the process of '986 to utilize physical blowing agents therein. 

In addition it is noted that the '059 reference is directed 
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to a micro cellular foam (MCF) which has fine cells with a cell 
diameter of several tens of micrometers. Due to such fine cell 
structure, it is not possible for ^059 to obtain a foam with a 
low apparent density as claimed in the present invention. As 
with the cells produced using excessive amounts of chemical 
decomposition-type blowing agents, the cell walls of micro 
cellular foam are very thin such that attempting to achieve such 
a foam of the low apparent density as set forth in claim 1 
results in rupturing of the cell walls. 

It is noted that the ^059 reference discloses (column 5, 
lines 62-67) a void volume of preferably 10-40% which is 
equivalent to an apparent density of 0.57-0.86 g/cm^ provided 
the density of the HOPE used is 0.93 g/cm^ This is higher than 
the apparent density of less than 0.3 g/cm^ as claimed in the 

present invention. 

In addition, the resin used in the ^059 reference consists 
of HOPE as described at column 5, lines 23-24. Although there is 
a definition of what constitutes a ^^low density polyethylene 
(LDPE)", the reference does not disclose or suggest the use of 
resin mixture of HOPE and LDPE. Indeed, it is specifically 
stated to be ^^an object of the invention, therefore, to provide a 
non-batch process for producing HDPE foam using a physical 
blowing agent." (Column 2, lines 30-32). Thus, it is readily 
apparent that the ^059 reference does not teach or suggest the 
mixing of LDPE in an amount of 15-60% by weight with an HDPE 
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component . 

Thus, in the absence of some connection between the 
respective teachings of ^986 and ^059, to lead one of ordinary 
skill in the art to take a physical blowing agent from a process 
for producing an HOPE foam to a process which is specific for a 
chemical decomposition-type blowing agent in a mixed HDPE-LDPE 
foam of a high apparent density, Applicants respectfully submit 
that it would not be obvious to make such a modification to the 
^986 reference whereby one would obtain a stable foam having an 
apparent density of less than 0.3 g/cm^. 

As to the examiner's assertions of the references concerning 
the dependent claims 2 and 3, the fact that the ^059 reference 
may use CO2 as a blowing agent, while the ^98 6 reference 
discloses the forming of a multi-layer structure is irrelevant 
inasmuch as claims 2 and 3 are dependent from claim 1, the 
rejection of which has been shown to be without support in the 
cited references 

Accordingly, Applicants respectfully submit that the 
examiner's rejection of claim 1 as unpatentable over ^986 in view 
of '059 is without support and should be withdrawn. Similarly, 
the rejection of claims 2 and 3, as dependent from claim 1, is 
without support and should be withdrawn. 

With regard to new claims 15-17, as they are also dependent 
from claim 1, they too cannot be said to be disclosed or 
suggested by the prior art and are allowable as presented. 
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In view of the foregoing amendments and comments, the 
present application is in condition for allowance. An early 
notice of allowance is respectfully requested. 




Attorney for Applicant 
Robert L. Haines 
Reg. No. 35,533 



SHERMAN & ASSOCIATES 
415 N. Alfred Street 
Alexandria, VA 22314 
(703) 549-2282 
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Partial Translation of PLASTIC FOAM HANDBOOK, Pages 119 and 120 
Item 3.3.2(A) Published on February 28, 1973 By Nikkan Kogyo Shmbunsha 



(A) Foaming Agent 

Any foaming agent that decomposes at a temperature greater than the 
melting point of the polypropylene can be used, but it is chosen with regard to the 
decomposition characteristics of the foaming agent, the quantity of gas produced in 
relation to the cost of the foaming agent, residual contaminants, toxicity, and the 
like.^°^> 

The type of foaming agents examined by Dilley^°^^ are shown in Table IT24, 
but a higher-quality foam^^^^ can be obtained by using azodicarbonamide, 
p,;?'-oxybisbenzene sulfonyl hydrazide, or blown nitrogen gas. 



Table 11-24 Foaming Agents for Polyethylene 



Chemical Name 


Decomposition 
Temperature (C) 


Gas 
Produced 


Quantity of 
Gas Produced 
(cc/g) 


Use 


4,4'-Oxybisbenzene sulfonyl 
hydrazide 


150 


Na 


130 


for low-density 
polyethylene 


Dinitrosopentamethylene 
tetramine 


195 


N2 


210 


for all types of 
polyolefin 


Azodicarbonamide 


195 


N2 


210 


for all types of 
polyolefin 



However, extensive foaming is not possible even if a large amount of 
foaming agent is mixed in, and according to Lasman^^'^^ the foaming capacity 
obtained by adding 1-2% is completely saturated as shown in Table 11-33, and 
adding a large amount of foaming agent causes irregularities in the surface, and a 
foam with a satisfactory appearance cannot be obtained. 
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